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PROBLEM TO BE SOLVED: To provide a new active matrix type liquid crystal 
display device which is able to display high quality animation and has a 
high energy efficiency. 

SOLUTION: In the active matrix liquid crystal display device, one frame 
period is divided into plural sub-frames, the pixels of all the lines to 
be scanned during the sub-frame period are selected in batch before each 
sub-frame period, and an elimination signal to uniformalize pixel 



potentials is written in the pixels selected in batch in synchronization 
with the batch selection. Since pixel information in the preceding frame 
is eliminated and each pixel potential is uniformalized before a pixel 
signal is written, it is possible to eliminate a difference in a liquid 
crystal response time caused by the difference in the display gradation 
of the preceding frame by making the initial state of the liquid crystal 
uniform. Moreover, since the elimination signal is written in batch in 
the pixels of all the lines to be scanned during the sub-frame period, 
it is possible to operate with a driving frequency equivalent to a 
conventional one. Therefore, it is possible to improve picture quality 
of animation without increasing power consumption of the liquid crystal 
device. 
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CLAIMS 



[Claim(s) ] 

[Claim 1] The image display section which has the pixel arranged in the 
shape of a matrix, and a switching means linked to each pixel, The line 
drive circuit which chooses said pixel for every Rhine and scans one 
screen over an one-frame period while driving said switching means, In 
the liquid crystal display equipped with the train drive circuit which 
writes a picture signal in the pixel of selected Rhine synchronizing 
with said scan said line drive circuit Divide an one-frame period at two 
or more subframe periods, make package selection of the pixel of all 
Rhine scanned during the subframe period concerned before each subframe 
period, and it synchronizes with this package selection. The liquid 
crystal display characterized by said train drive circuit writing the 
elimination signal for arranging pixel potential in the pixel by which 
package selection was made. 

[Claim 2] The liquid crystal display according to claim 1 with which 
said elimination signal is characterized by having a voltage level more 
than the maximum voltage level of said picture signal. 
[Claim 3] The liquid crystal display according to claim 1 with which 
said elimination signal is characterized by reversing a polarity for 
every frame. 

[Claim 4] the liquid crystal display according to claim 1 with which 
said line drive circuit is characterized by selection, simultaneously 
carrying [ of Rhine / in / for the package selection about the n-th 
subframe period (n is an integer) / the subframe period of eye watch (n- 
1) / of 1 ] out. 

[Claim 5] The liquid crystal display according to claim 4 characterized 
by said line drive circuit reselecting Rhine of 1 which performs said 
package selection to coincidence to at least one Rhine and coincidence 
behind the Rhine concerned. 

[Claim 6] The liquid crystal display according to claim 4 or 5 
characterized by said line drive circuit making Rhine of 1 which 
performs said package selection to coincidence different Rhine for every 
frame. 

[Claim 7] The liquid crystal display according to claim 1 characterized 
by for said line drive circuit replacing the package selection about the 
n~th subframe period (n being an integer) with selection of Rhine of 1 
in the subframe period of eye watch (n~l), performing it, and making 
said Rhine of 1 different Rhine for every frame. 

[Claim 8] The liquid crystal display according to claim 1 with which it 



divides for every division viewing area which changes from the pixel 
line scanned at each subframe period to the tooth back of said image 
display section, and has the light source which can be illuminated, and 
said light source is characterized by being delayed for scan termination 
of this field and only a predetermined period illuminating each division 
viewing area. 

[Claim 9] It is the liquid crystal display according to claim 8 
characterized by said light source not illuminating each division 
viewing area while being written in an elimination signal by the 
division viewing area concerned. 

[Claim 10] A liquid crystal display given in claim 1 characterized by 

being the Twisted Nematic mold thru/or any 1 term of 9. 

[Claim 11] The liquid crystal display monitor which equipped claim 1 

thru/or any 1 term of 10 with the liquid crystal display of a 

publication. 

[Claim 12] The personal computer equipped with the liquid crystal 
display monitor according to claim 11. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an active-matrix mold 
liquid crystal display [ that a high definition movie display is 
possible and low power ] especially about an active-matrix mold liquid 
crystal display. 
[0002] 

[Description of the Prior Art] In recent years, a high definition, a low 
power, and the liquid crystal display (following, LCD) that can realize 



space-saving are spreading through various applications, such as a 
computer screen and a television display, quickly. However, image 
quality [ in / to the cathode-ray tube (following, CRT) mainly used for 
these applications from the former / a movie display ] of LCD is not 
enough. 

[0003] For example, as shown in drawing 9 (a), when displaying the 
screen which moves in the direction with the white body 50 in the inside 
of a black background, in LCD, it will see, as shown in drawing 9 (b), 
and "motion dotage" which the profile of a body 50 fades to a person and 
is perceived, and the "ghost" by whom the after-image 51 of the body 
before migration is perceived as shown in drawing 9 (c) will occur. 
[0004] As for such animation display Kami' s problem, the response time 
of the liquid crystal to a signal originates in one at a In 
LCD of the Twisted Nematic mold (the following, TN mold) used for a 
current general one, or a super SUISUTEDDO NEMACHI tic mold (the 
following, STN mold), after impressing electric field to liquid crystal, 
since it is several times longer, it moves within an one-frame period 
and the optical response of a part is not completed to 16. 7msec (s) whose 
electro-optics response times until the array of a liquid crystal 
molecule changes and it reaches desired light transmittance are the 
frame periods of a general video signal. For this reason, the delay of 
an optical response of liquid crystal will be checked by looking as 
"motion dotage" and a "ghost. " 

[0005] Moreover, it is also supposed that the display quality over an 
animation is it the low cause that LCD is the hold mold which continues 
luminescence until it is rewritten by the image information of the 
following frame. The thin film transistor mold (the following, TFT mold) 
LCD used as LCD is held at a comparatively high rate until the charge 
stored by impressing electric field to liquid crystal impresses electric 
field next. [ many ] For this reason, as shown in drawing 10 (a), each 
pixel of LCD continues luminescence until it is rewritten by the 
electric-field impression based on the image information of the 
following frame. In the CRT display which displays by scanning an 
electron beam and on the other hand making a fluorescent substance emit 
light, as shown in drawing 10 (b), luminescence of each pixel becomes 
impulse-like in general. Therefore, compared with CRT, the time amount 
frequency characteristics of LCD of image display light are low, it also 
falls and looks at spatial frequency characteristics in connection with 
it, and produces dotage of a view image. 

[0006] In order to improve the image quality in the movie display of LCD, 
dividing and driving a back light is indicated by JP, 11-202286, A. 



Drawing 11 is the block diagram showing the equipment configuration. 
Sequential luminescence of the discharge lamp 56 in each luminescence 
fields 54a~54d is carried out by the lighting control circuit 60, 
dividing into two or more luminescence fields 54a~54d the back light 54 
arranged at the tooth back of a liquid crystal panel, and giving fixed 
time delay to image write-in actuation of the corresponding liquid 
crystal panel of a field. 

[0007] Drawing 12 is the timing chart showing the optical response of 
liquid crystal and the relation of back light luminescence timing to 
such a liquid crystal display. The gate pulse 62 which controls the 
timing which writes a video signal in each pixel rises for every frame 
period, and the image information of each pixel is rewritten 
synchronizing with it. Liquid crystal optical response 64a of the pixel 
rewritten by the white image from the black image in time of day SI 
becomes a perfect white display in the frame period immediately after 
rewriting, brightness increasing greatly and applying several frames 
after that. A back light starts lighting at the time of day S2 when the 
fixed time delay passed to the standup of a gate pulse 62, and switches 
it off at the time of day S3 when the following gate pulse 62 rises. 
Since the progress of change of a liquid crystal optical response is 
seldom visible to a view ** person and luminescence of each pixel 
becomes close to the shape of an impulse by this, the image quality in a 
movie display improves. 

[0008] moreover, the TN mold LCD with a slow speed of response — 
replacing with — several — improving the image quality of a movie 
display is proposed by raising optical responsibility and bringing close 
to impulse mold luminescence by performing the cyclic RISETTINGU driving 
method (the following and CR driving method) for performing two writing 
into one frame further by using LCD of the pie eel mold (pi-cell) which 
can answer by msec. 

[0009] Drawing 13 is a timing chart which shows the timing of operation 
in such a liquid crystal display. A gate pulse 64 rises twice during an 
one-frame period, the writing of a picture signal is performed in the 
1st standup, and the writing of a black signal is performed in the 
standup which is the 2nd time. For example, when it rewrites in a white 
image from a black image in time-of-day SI', the liquid crystal optical 
response 66 changes to a short time after rewriting at a white display, 
continues a white display the first half of a frame period, is rewritten 
by black display in time-of-day S2' of frame middle, and serves as a 
black display the second half of a frame period. In order that the 
luminescence condition of each pixel may approach an impulse mold by 



liquid crystal' s answering for a short time, and displaying an image in 
the first half of a frame, and performing a black display in the second 
half of a frame, the image quality in a movie display improves. 
[0010] 

[Problem(s) to be Solved by the Invention] However, the following 
troubles were shown in the above-mentioned conventional liquid crystal 
display. First, although "animation dotage" improves among above- 
mentioned animation display Kami' s troubles in the case of the liquid 
crystal display which carries out the division drive of the back light 
which is indicated by JP, 11-202286, A, a "ghost" cannot fully be killed. 
As shown in drawing 9 (c), the cause which a ghost produces is for the 
contrast difference based on the difference in the liquid crystal 
response time to arise between the field 52 rewritten by the white image 
from a black image, and the field 53 rewritten by the white image from a 
white image. However, since the response time of a TN liquid crystal is 
several times as long as a frame period, as shown in drawing 12 , 
between liquid crystal optical response 64a corresponding to the field 
52 rewritten by the white image from a black image, and liquid crystal 
optical response 64b corresponding to the field 53 rewritten by the 
white image from a white image, a brightness difference exists also in 
the period (S2-S3) which a back light turns on. It is several frames 
after since it rewrites that this brightness difference is solved 
completely. Therefore, however it may restrict the lighting time amount 
of a back light, a ghost will remain. 

[0011] It is possible to, cope with both "animation dotage" and a 
"ghost" on the other hand, since the speed of response of liquid crystal 
is quick in the case of the pie eel mold LCD using the CR driving method. 
However, as a result of performing the CR driving method, the power 
consumption of a liquid crystal display became high, and there was a 
trouble that the energy efficiency expressed with the ratio of power 
consumption and screen intensity worsened. Although the power 
consumption of a liquid crystal display can be divided into a part for a 
part for the power consumption of a liquid crystal panel, and the power 
consumption of a back light and it can think, by the CR driving method, 
the both will become high. 

[0012] First, as shown in drawing 13 , in order to perform two writing 
during an one-frame period, drive frequency doubles [ usual ] by the CR 
driving method, but since the power consumption of a liquid crystal 
panel is proportional to drive frequency mostly, the power consumption 
of a liquid crystal panel will become twice [ about ] over the past. 
Moreover, since it is considering as luminescence of an impulse mold by 



considering the liquid crystal panel itself as a black display in the CR 
driving method, carrying out continuation lighting of the back light as 
shown in drawing 13 , abbreviation one half is vainly consumed by screen 
intensity not related among the power consumption of a back light. 
Therefore, in order to secure brightness equivalent to the former, the 
supply voltage to a back light must be raised twice over the past, and 
power consumption becomes twice [ about ] over the past. Moreover, since 
a different manufacturing technology from the TN mold LCD which has been 
conventionally used for manufacture of the pie eel mold LCD in addition 
to the problem of such energy efficiency was needed, there was also a 
problem that development of a new manufacturing technology was needed 
for presenting practical use. 

[0013] Then, this invention aims at offering a new active-matrix mold 
liquid crystal display with high energy efficiency possible [ a high 
definition movie display ]. 
[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned 
purpose the liquid crystal display of this invention The image display 
section which has the pixel arranged in the shape of a matrix, and a 
switching means linked to each pixel, The line drive circuit which 
chooses said pixel for every Rhine and scans one screen over an one- 
frame period while driving said switching means, In the liquid crystal 
display equipped with the train drive circuit which writes a picture 
signal in the pixel of selected Rhine synchronizing with said scan said 
line drive circuit Divide an one-frame period at two or more subframe 
periods, make package selection of the pixel of all Rhine scanned during 
the subframe period concerned before each subframe period, and it 
synchronizes with this package selection. Said train drive circuit is 
characterized by writing the elimination signal for arranging pixel 
potential in the pixel by which package selection was made. 
[0015] Since the image information of a front frame is eliminated and 
each pixel potential is arranged before writing in a picture signal, the 
initial state of liquid crystal can be equalized and the difference in 
the liquid crystal response time by difference of the display gradation 
of a front frame can be canceled. Moreover, since it bundles up to the 
pixel of all Rhine scanned during a subframe period and an elimination 
signal is written in, it can be made to operate by drive frequency 
equivalent to the former. Therefore, it can consider as the outstanding 
animation quality without a "ghost", without raising the power 
consumption of a liquid crystal display. 

[0016] Moreover, as for the elimination signal for arranging pixel 



potential, it is desirable to have a voltage level more than the maximum 
voltage level of a picture signal. A liquid crystal display component is 
because a speed of response becomes quick, so that the direction of 
change to the applied-voltage ON from applied-voltage OFF has a quick 
speed of response compared with the reverse change and applied-voltage 
level is generally high. 

[0017] Furthermore, in order to prevent printing by the impurity in 
liquid crystal, it is desirable to reverse the polarity of an 
elimination signal for every frame. 

[0018] Furthermore, it is desirable that said line drive circuit 
performs package selection about the n-th subframe period (n is an 
integer) to the selection and coincidence of Rhine of 1 in the subframe 
period of eye watch (n-l). Since it becomes unnecessary to set up 
different new timing from the former by this, it becomes possible to 
write in an elimination signal, without complicating the conventional 
drive circuit not much. 

[0019] However, since it will replace with a picture signal and an 
elimination signal will be written in Rhine where package selection was 
performed to coincidence in this case, the problem that striping appears 
is shown in a screen. Then, it is desirable to reselect Rhine which 
performs package selection to coincidence to at least one Rhine and 
coincidence behind the Rhine concerned. Thereby, the picture signal near 
the information originally written in can be written in the pixel in 
which the elimination signal was written, and it can be made [ it cannot 
be / striping / conspicuous and ] it. 

[0020] In addition, in order to make it further hard to be visible in 
striping, it is good also as Rhine which is different for every frame in 
Rhine which performs package selection to coincidence. 
[0021] Moreover, it is good also as Rhine which replaces the package 
selection about the n-th subframe period with selection of Rhine of 1 in 
the subframe period of eye watch (n-1), performs it, and is different 
for every frame in the Rhine. 

[0022] Moreover, it is desirable that have the light source which can be 
illuminated for every division viewing area which changes from the pixel 
line scanned at each subframe period to the tooth back of said image 
display section, and said light source is delayed for scan termination 
of the field in each division viewing area, and only a predetermined 
period illuminates. Thereby, it can consider as the outstanding 
animation quality without a "ghost" and "animation dotage" by using 
luminescence of a liquid crystal display as an impulse mold. 
[0023] Moreover, it is desirable that said light source does not 



illuminate while each division viewing area is written in an elimination 
signal by the division viewing area concerned. Turbulence of an image 
while eliminating an image is not in sight of a view person by this, 
but generating of a chromaticity gap etc. can be prevented. 
[0024] Moreover, since it can display a high-definition animation even 
if liquid crystal with a slow speed of response is used for the liquid 
crystal display of this invention, it can be used as the Twisted Nematic 
mold. Therefore, taking advantage of the conventional manufacturing 
technology, it can manufacture easily. 

[0025] Moreover, this invention is also the liquid crystal display 
monitor equipped with the liquid crystal display concerning above- 
mentioned this invention. Since animation display [ high definition / on 
a par with the former / energy efficiency ] is possible for the liquid 
crystal display concerning this invention, by constituting a liquid 
crystal display monitor using this, it is suitable for a portable way 
and the liquid crystal display monitor excellent in animation 
correspondence can be offered. 

[0026] Furthermore, this invention is also the personal computer 
equipped with this liquid crystal display monitor. A high-definition 
animation can be displayed and the personal computer suitable for a 
multimedia application can be offered. 
[0027] 

[Embodiment of the Invention] Gestalt 1. drawing 1 of operation is the 
schematic diagram showing the liquid crystal display concerning the 
gestalt 1 of operation of this invention. A liquid crystal display 20 
consists of a liquid crystal panel 22, and the vertical-drive circuit (= 
line drive circuit) 24 and the level drive circuit (= train drive 
circuit) 30, and equips the tooth back of a liquid crystal panel with a 
back light. A pixel is arranged in the shape of a matrix by image 
display section 22a of a liquid crystal panel 22, and switching elements, 
such as a thin film transistor (following, TFT), are connected to each 
pixel. In addition, a pixel and TFT are omitting in drawing 1 . The 
vertical-drive circuit 24 has the gate driver IC 26 driven based on the 
timing signal sent from a control circuit 33 on the perpendicular 
circuit board 25, and it scans one screen over an one-frame period 
through the gate wiring 28, driving TFT of each pixel for every Rhine. 
Moreover, the level drive circuit 30 has the source driver IC which 
receives and drives a timing signal and a picture signal from a control 
circuit 33 on the level circuit board 31, and writes a picture signal in 
the pixel line chosen by the vertical-drive circuit 24 through the 
source signal line 34. 



[0028] Image display section 22a is divided into eight division viewing 
areas (#l-#8), the vertical-drive circuit 24 makes package selection of 
all the gate lines in a division viewing area before the scan of each 
division viewing area, and the level drive circuit 30 writes an 
elimination signal in each pixel synchronizing with this package 
selection. Thereby, the image information of a front frame is eliminated 
before the writing of a picture signal, it does not depend on the 
display image of a front frame, but the optical response time of each 
pixel can be equalized. Moreover, into one frame, the count of selection 
of gate wiring for writing in a package elimination signal is 8 times, 
and since it is small compared with the count of selection of gate 
wiring for writing in a picture signal (usually 480 - 800 times), while 
the drive frequency of a gate line has been equivalent to the former, it 
can write in an elimination signal. 

[0029] Drawing 2 and drawing 3 are the side elevations and rear view 
showing the liquid crystal display shown in drawing 1 . the inside of 
the back light 36 installed in the tooth back of a liquid crystal panel 
22 — image display section 22a — each — corresponding to division 
viewing-area #l-#8, eight cold cathode fluorescence tubing 38 is 
arranged, and the boundary of each lighting field is equipped with the 
protection-from-light wall 40. Eight cold cathode fluorescence tubing 38 
in a back light 36 is driven by the back light lighting circuit 42. The 
back light lighting circuit 42 carries out sequential lighting of each 
cold cathode tube 38 after a fixed time delay synchronizing with the 
scan of each division viewing area by the vertical-drive circuit 24 
based on the control signal from a control circuit 33. Thereby, 
luminescence of a liquid crystal display can be made into the condition 
of having resembled the impulse mold. 

[0030] Hereafter, the detail of actuation of this liquid crystal display 
is explained. Fundamental actuation is the image drawing method of a 
line sequential color TV system, synchronizing with the synchronizing 
signal in a video signal, sequential selection of the gate wiring 28 is 
made, and the gradation electrical potential difference which should be 
assigned to each liquid crystal pixel connected to the gate wiring 28 
corresponding to each is supplied from the source signal line 34. Since 
the transmission of a liquid crystal panel changes according to the 
written-in gradation electrical potential difference as shown in drawing 
8 , the light from a back light can be changed and a video signal can be 
changed into a lightwave signal. An image is displayed by repeating this 
actuation, making sequential selection of the gate wiring 28. 
[0031] Drawing 4 is the block diagram showing the drive circuit of the 



liquid crystal display shown in drawing 1 . A drive circuit consists of 
image display section 22a, the vertical-drive circuit 24, the level 
drive circuit 30, and the back light control circuit 18, and operates 
based on the picture signal and synchronizing signal which are inputted 
from the outside. Image display section 22a is divided into eight 
division viewing-area #l-#8, and has the matrix array with the TFT 
component 2 which connected with the liquid crystal pixel 1 and this 
into each division viewing area, every — the drain of the TFT component 
2 — the liquid crystal pixel 1 — connecting — every — the gate of 
the TFT component 2 — every line — being common — the gate wiring 28 

— connecting — every — the source signal line 34 has connected in 
common with the source of the TFT component 2 the whole train. 

[0032] Like a common active-matrix liquid crystal display, the vertical- 
drive circuit 24 has the perpendicular driver control circuit 17, the 
shift register 12, and the output buffer 14, and scans and drives the 
gate line 28 of image display section 22a to line sequential. However, 
unlike a common liquid crystal display, OR circuit 13 is formed between 
the shift register 12 and the output buffer 14, the output signal of a 
shift register inputs into one side of the input side of OR circuit 13, 
and the package selection signals BW1-BW8 input into another side of an 
input side. The package selection-signal input side of OR circuit 13 is 
mutually connected for every corresponding division viewing area, and 
the package selection signals BW1-BW8 corresponding to number #l-#8 of 
each division viewing area are inputted. By inputting the package 
selection signals BW1-BW8, all the TFT components 2 in a division 
viewing area are put in block, and will be in ON condition. 
[0033] Like a common active-matrix liquid crystal display, the level 
drive circuit 30 has the level driver control circuit 16, the shift 
register 6, the latch circuit 7, D/A converter 8, and the inverter 9, 
and writes a picture signal in the pixel of the line chosen by the 
vertical-drive circuit 24 synchronizing with the vertical-drive circuit 
24. However, unlike a common liquid crystal display, the level drive 
circuit 30 writes in an elimination signal synchronizing with the timing 
of the package selection by the vertical-drive circuit 24 by compounding 
an elimination signal to a picture signal in the picture signal 
processing circuit 4. 

[0034] selection of gate wiring according [ the back light control 
circuit 18 ] to the vertical-drive circuit 24 — synchronizing — each - 

- after the scan of division viewing-area #l-#8 is completed, only 
predetermined time turns on the cold cathode tube corresponding to each 
division viewing area after a fixed time delay. 



[0035] Drawing 5 is the timing chart showing the optical response of 
each pixel line in division viewing-area #l-#8, and the lighting timing 
of a back light. In drawing 5 , each curve expresses the optical 
response waveform of the liquid crystal in each pixel line, and the 
slash section expresses the lighting period of a back light. The 
vertical-drive circuit 24 divides one frame period except for a blanking 
period at eight subframe periods (tl-t8), and performs a write-in scan 
within division viewing-area #1 - #8 [ be / it / under / each subframe 
period / correspondence ]. For example, if frame frequency is set to 
60Hz, an one-frame period will serve as 16. 6msec (s), and if a blanking 
period is removed, a write-in scan within each division viewing area 
will be performed by 16/8 of about 2 msec(s). 

[0036] It explains paying attention to division viewing-area #1. First, 
in last subframe period t8' of a certain frame period, package selection 
of all the pixel lines of division viewing-area #1 is made by the 
vertical-drive circuit 24, the elimination signal Vh more than the 
maximum gradation (black gradation) of liquid crystal is impressed from 
the level drive circuit 30 synchronizing with this, and the potential of 
the pixel in division viewing-area #1 is arranged. Then, in the subframe 
period tl of the beginning of the next frame period, each pixel line of 
division viewing-area #1 is sequentially scanned by the vertical-drive 
circuit 24, and a picture signal is written in each pixel from the level 
drive circuit 30 synchronizing with this. And in the subframe periods t6 
and t7, the back light of the field corresponding to division viewing- 
area #1 is turned on by the back light drive circuit 18 after the time 
delay of 8msec (s) equivalent to the subframe periods t2~t5. In the last 
subframe period t8, a back light is switched off, package selection of 
all the pixel lines of division viewing-area #1 is made again, and the 
elimination signal Vh is impressed. 

[0037] In division viewing-area #2-#8, the same actuation as division 
viewing-area #1 is performed, 1 subframe period [ every ] (2msec) timing 
** carrying out. For example, in subframe period t8' , package selection 
of the division viewing area 1 is made, the division viewing area 8 is 
scanned, and the back light of the division viewing areas 2 and 3 is on. 
In the subframe period tl, the division viewing area 1 was scanned, 
package selection of the division viewing area 2 was made, and the back 
light of the division viewing areas 3 and 4 is on. 

[0038] In this way, in the driven liquid crystal display, since a back 
light lights up only at the period by which the potential of all the 
pixels in a division viewing area was arranged with Vh before the 
writing of a picture signal, and the response of the liquid crystal 



after the writing of a picture signal was stabilized to some extent, 
even if it is the pixels from which the display gradation of a front 
frame period differs, most gaps of a liquid crystal optical response are 
not perceived. Therefore, also when liquid crystal with slow speed of 
responses, such as a TN liquid crystal, is used, a ghost can be 
eliminated nearly completely. Moreover, since it is in the luminescence 
condition of an impulse mold as a result of restricting the lighting 
period of a back light, a sharp image without "motion dotage" is 
obtained. 

[0039] Moreover, since the back light has gone out while arranging pixel 
potential with Vh and eliminating the image of a front frame period, a 
gap of the optical response of the pixels in this image elimination 
period is not visible to a user, and does not generate the problem of a 
chromaticity gap, either. 

[0040] In addition, from a viewpoint of elimination of a "ghost", as for 
an elimination signal, it is desirable that it is a black signal, and it 
is [ the electrical potential difference Vh ] desirable. [ of the higher 
possible one ] In the case of the general TN liquid crystal display 
device of a normally white drive, the direction of the change to black 
gradation from white gradation has the quick speed of response of liquid 
crystal, and a speed of response is because the one where applied 
voltage is higher becomes quick at a general liquid crystal display 
component, moreover — as the cure against printing by the impurity in 
liquid crystal — the polarity of Vh — every viewing area — or it is 
desirable to make it reversed for every frame. 

[0041] Moreover, in this example, the lighting time amount of the back 
light of each division viewing area is about 4 msec(s), and about 1/of 
lighting time amount ratios of a back light is set to 4. Therefore, in 
order to secure screen intensity equivalent to the case where 
continuation lighting of the back light is carried out like before, it 
is necessary to carry out increasing the number of the cold cathode tube 
in a back light etc. , and to raise the luminescence brightness of a back 
light about 4 times. However, since power consumption is also 
conventional one fourth in proportion to the lighting time amount ratio 
of a back light, even if it raises the brightness of a back light, power 
consumption can be made equivalent to the former. 
[0042] In addition, what is necessary is to be able to adjust the 
lighting time amount ratio of a back light by changing the above- 
mentioned time delay, and just to set it up suitably in consideration of 
the balance of animation display and screen intensity. It is more 
desirable to set up a lighting time amount ratio greatly from a 



viewpoint of screen intensity, while it is more desirable to set up a 
lighting time amount ratio small so that light may be emitted, after the 
optical response of liquid crystal is stabilized from a viewpoint of a 
movie display. 

[0043] Next, it explains, referring to drawing 6 about the concrete 
timing of the writing of an elimination signal, the writing of a picture 
signal, and lighting of a back light. Drawing 6 shows the timing applied 
to subframe period t8' -t2, the upper case of drawing expresses the 
potential of a source signal line, the middle expresses the potential of 
gate wiring of - of 1st line the 4th line in division viewing-area #1 
and #2, and the lower berth expresses the lighting timing of the back 
light in division viewing-area #l-#4. 

[0044] First, in subframe period t8' , to the first timing decided by the 
synchronizing signal of a picture signal, the back light of the field 
corresponding to division viewing-area #1 puts out the light, the back 
light of the field corresponding to division viewing-area #3 lights up, 
package selection of all the gate wiring of division viewing-area #1 is 
made, and the elimination signal Vh is supplied from a source signal 
line. Then, the picture signal Vsig which sequential selection of the 
gate wiring of division viewing-area #8 is made, and should be assigned 
to each pixel is supplied from a source signal line, spending the 
remaining periods of subframe period t8' . Next, in the subframe period 
tl, the back light of the field corresponding to division viewing-area 
#2 puts out the light to the first timing, the back light of the field 
corresponding to division viewing-area #4 lights up, package selection 
of all the gate wiring of division viewing-area #2 is made, and the 
elimination signal Vh is supplied from a source signal line. Then, the 
picture signal Vsig which sequential selection of all the gate wiring of 
division viewing-area #1 is made, and should be assigned to each pixel 
is supplied over the remaining time amount of the subframe period tl. 
The same actuation is repeated also in subsequent subframe periods. 
[0045] As shown in drawing 6 , package selection of a n-th division 
viewing area is performed to selection of the 1st line and coincidence 
of the division viewing area of eye watch (n-1), and a source signal 
line outputs the elimination signal Vh synchronizing with this. By 
performing such a drive, by the same drive frequency as the case where 
the usual image writing is performed, a package elimination signal can 
be written in and power consumption of a liquid crystal panel can be 
made equivalent to the former. However, the elimination signal Vh will 
be written in the pixel of the 1st line of each division viewing area by 
this instead of a picture signal Vsig, and the problem that the 1st line 



becomes striping with a black division viewing area, and it is visible 
arises. 

[0046] Then, in the gestalt of this operation, as shown in drawing 6 , 
after the elimination signal Vh is written in the pixel of the 1st line 
of each division viewing area, the pixel of the 1st line of each 
division viewing area is reselected to selection of a pixel of the 2nd 
line, and coincidence, and the picture signal Vsig of the 2nd line is 
written in both pixels of the 1st line and the 2nd line. When choosing 
gate wiring after the 3rd line, the actuation which writes in as usual 
the picture signal Vsig corresponding to the pixel only connected to the 
gate wiring is repeated. Thereby, immediately after writing the 
elimination signal Vh in the pixel of the 1st line, the signal near the 
picture signal Vsig which should be given essentially can be given, and 
the problem of black striping generating can be solved. In addition, as 
shown in drawing 6 , when inverting the picture signal Vsig for every 
pixel line, in order to give the same polar picture signal as an 
original polarity, you may reselect the pixel of the 1st line of each 
division viewing area to selection of a pixel of the 3rd line, and 
coincidence. 

[0047] Moreover, in the gestalt of this operation, although the case 
where the elimination signal to the n-th division viewing area was 
written in selection of the 1st line and coincidence of the division 
viewing area of eye watch (n-1) was explained as an example, only when 
carrying out to selection of the 1st line, and coincidence, it is not 
restricted, (n-1) If it is a line in about the scan initiation side 1 
[ about ] of the division viewing area of eye watch / 4, the elimination 
signal to the n-th division viewing area can be written in the line (it 
may be i-th (i is integer) line hereafter) and coincidence. Moreover, 
black striping generating can be prevented in this case by reselecting 
the pixel of the i-th line to the pixel and coincidence of eye a line 
(i+1) or (i+2) eye a line. 

[0048] the pixel line in which the elimination signal was written in the 
gestalt 1 of gestalt 2. implementation of operation in order to solve 
the problem of black striping generating — the following pixel line or 
one line — setting — the following pixel line — simultaneously, it 
reselected. In the gestalt of this operation, by changing the timing 
which writes in an elimination signal at random or periodically, it is 
not conspicuous and striping is carried out. 

[0049] For example, as shown in drawing 7 (a), the timing which performs 
package selection of the n-th division viewing area is periodically 
changed in [ in the division viewing area of eye watch (n-l) ] the l-5th 



line. The line to which black striping generating takes place by this 
can be changed for every frame, and existence of striping can make it 
not easily perceived by the view person. In addition, the range to 
which the timing which performs package selection is changed may be 
extended to about the scan initiation side 1 [ about ] of the division 
viewing area of eye watch (n-1) / 4, and change of timing may be random. 
[0050] moreover, the pixel of the line in which the elimination signal 
was written like the gestalt 1 of operation while carrying out change of 
the timing of an elimination signal, as shown in drawing 7 (a) — the 
degree or one line — setting — the pixel of the following line — 
simultaneously, you may reselect. Thereby, it becomes less black, and 
striping cannot be further conspicuous and can carry out striping. 
[0051] Moreover, it combines with the actuation shown in drawing 7 (a), 
and as shown in drawing 7 (b), it may not be made not to choose the 
pixel line of eye watch package selection of the n-th division viewing 
area is performed to coincidence (n-1). If such actuation is performed, 
although, as for the pixel line by which package selection was performed 
to coincidence, the image information of a front frame remains, without 
performing rewriting of a picture signal, since, as for the timing 
performed to coincidence, package selection changes, the writing of a 
picture signal will be performed in the following frame. Therefore, on a 
screen, the line which displays the two same image information 
continuously will appear, changing a location periodically. Thereby, the 
effect on the screen by the writing of an elimination signal can be 
controlled further. 

[0052] With the power source for driving a liquid crystal display for 
the liquid crystal display shown in the gestalt 1 of gestalt 3. 
implementation of operation, or 2, the input terminal of a video signal, 
etc. , it can contain to a case and a liquid crystal display monitor can 
be constituted. In this way, the constituted liquid crystal display 
monitor has low power consumption, and a high-definition animation can 
be displayed. Moreover, a personal computer can be constituted by 
combining storage and an arithmetic unit with this liquid crystal 
display monitor. In this way, the constituted personal computer is 
excellent in a movie display, and fits the multimedia application. 
[0053] 

[Effect of the Invention] Since this invention is constituted as 
explained above, it does the following effectiveness so. The liquid 
crystal display of this invention makes package selection of the pixel 
of all Rhine scanned during the subframe period concerned before each 
subframe period, since it writes in the elimination signal for arranging 



pixel potential synchronizing with the package selection, can equalize 
the initial state of liquid crystal and can cancel the difference in the 
liquid crystal response time by difference of the display gradation of a 
front frame. Moreover, since it bundles up to the pixel of all Rhine 
scanned during a subframe period and an elimination signal is written in, 
it can be made to operate by drive frequency equivalent to the former. 
Therefore, without raising the power consumption of a liquid crystal 
display, a "ghost" can be improved and the image quality of animation 
display can be raised. 

[0054] Moreover, by having a voltage level more than the maximum voltage 
level of a picture signal, an elimination signal can equalize the 
initial state of liquid crystal promptly, and can raise animation image 
quality further. 

[0055] Furthermore, printing by the impurity in liquid crystal can be 
prevented by reversing the polarity of an elimination signal for every 
frame. 

[0056] Furthermore, since it becomes unnecessary to set up different new 
timing from the former by performing package selection about the n-th 
subframe period to the selection and coincidence of Rhine of 1 in the 
subframe period of eye watch (n-1), it becomes possible to write in an 
elimination signal, without complicating the conventional drive circuit 
not much. 

[0057] In addition, the picture signal near the information originally 
written in the pixel in which the elimination signal was written is 
written in, and a view person can be prevented from recognizing 
striping generated by the writing of an elimination signal by 
reselecting Rhine which performs package selection to coincidence to at 
least one Rhine and coincidence behind the Rhine concerned. 
[0058] In addition, striping can be made further hard to recognize by 
making into different Rhine for every frame Rhine which performs package 
selection to coincidence. 

[0059] Moreover, a view person can be prevented from recognizing 
striping also by replacing the package selection about the n-th subframe 
period with selection of Rhine of 1 in the subframe period of eye watch 
(n-1), performing it, and making the Rhine into different Rhine for 
every frame. 

[0060] Moreover, when the light source which can be illuminated for 
every division viewing area is prepared in the tooth back of the image 
display section, it is delayed for scan termination of the field and 
only a predetermined period illuminates each division viewing area, the 
image quality of animation display can be further raised by using 



luminescence of a liquid crystal display as an impulse mold. 
[0061] Moreover, by not illuminating each division viewing area, while 
being written in an elimination signal by the division viewing area 
concerned, as turbulence of an image while eliminating an image is not 
recognized by the view ** person, generating of a chromaticity gap etc. 
can be prevented. 

[0062] Moreover, taking advantage of the conventional manufacturing 
technology, it can manufacture easily by using the liquid crystal 
display of this invention as the Twisted Nematic mold. 
[0063] Moreover, by constituting a liquid crystal display monitor using 
the liquid crystal display concerning this invention, it is suitable for 
a portable way and the liquid crystal display monitor excellent in 
animation correspondence can be offered. 

[0064] Furthermore, by constituting a personal computer using this 
liquid crystal display monitor, this invention can display a high- 
definition animation and can offer the personal computer suitable for a 
multimedia application. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the front view showing the liquid crystal 
display concerning the gestalt 1 of operation of this invention. 
[Drawing 2] Drawing 2 is the side elevation showing the liquid crystal 
display concerning the gestalt 1 of operation of this invention. 
[Drawing 3] Drawing 3 is the rear view showing the liquid crystal 
display concerning the gestalt 1 of operation of this invention. 
[Drawing 4] Drawing 4 is the block diagram showing the drive circuit of 
the liquid crystal display concerning the gestalt 1 of operation of this 



invention. 

[Drawing 5] Drawing 5 is the timing chart showing the timing of a liquid 
crystal optical response and back light lighting about the liquid 
crystal display concerning the gestalt 1 of operation of this invention. 
[Drawing 6] Drawing 6 is the timing chart showing the timing of 
potential change with a source signal line and gate wiring, and lighting 
of a back light about the liquid crystal display concerning the gestalt 
1 of operation of this invention. 

[Drawing 7] Drawing 7 (a) and (b) are the mimetic diagrams showing 
potential change of gate wiring about the liquid crystal display 
concerning the gestalt 2 of operation of this invention. 
[Drawing 8] Drawing 8 is a graph which shows the write-in electrical 
potential difference of a liquid crystal panel, and the relation of 
transmitted light reinforcement. 

[Drawing 9] Drawing 9 (a) - (c) is the mimetic diagram showing the 

situation of the abnormalities in image quality in animation display. 

[Drawing 10] Drawing 10 (a) and (b) are the mimetic diagrams showing the 

flashing caution signal of TFT-LCD and CRT. 

[Drawing 11] Drawing 11 is the schematic diagram showing the 

configuration of the conventional liquid crystal display. 

[Drawing 12] Drawing 12 is the timing chart showing actuation of the 

conventional liquid crystal display. 

[Drawing 13] Drawing 13 is the timing chart showing the actuation about 
another example of the conventional liquid crystal display. 
[Description of Notations] 

1 Pixel, 2 TFT, 4 Picture Signal Processing Circuit, 6 Level Shift 
Register, 7 latch circuits, 8 A D/A converter, 9 and 14 Buffer, 12 A 
perpendicular shift register, 13 An OR circuit, 16 Level driver circuit, 
17 A perpendicular driver circuit, 18 A back light control circuit, 20 
Liquid crystal display, 22 Liquid crystal panel, 22a The image display 
section, 24 Vertical-drive circuit, 25 The perpendicular circuit board, 
26 A gate driver IC, 28 Gate wiring, 30 A level drive circuit, 31 Level 
circuit board and 32 source driver IC, 33 A driver control circuit, 34 A 
source signal line, 36 back lights, 38 A cold cathode tube, 40 A 
protection-from-light wall, 42 Back light lighting circuit. 
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Ltztf-ox. titm&mm&ffiz&.fyLxm-mzm 
m.-?& ; k tfx-^ h o 

[002 5] ±ie*ffiBHt«5?BE^ 




izm.titzm.^-7 *mm-?& ~ k tfxz h . 

[0026] $ ^tC. 

>t t y 3 y tf a — ^ T i ft 4 . MMM^MM Sr 
*^T'$ , v;i-f-^ r -f rffljfttJtLfcv?— y -T-^n > 

[0027] 

[»!B<^atojKBi] mmmmi. muz. *8tme> 
2 0fi m^^/12 2 k , ^a:ifE»« 



(=^r«Bftl3») 24. 7k¥iHK« (=M1EWjHIS#) 

h . Sfr^ 2 2 COHffe^^SE 2 2a . B*^V 

(ot, tft) mcoxj ■y^y^m^timm^fvx^ 

4o ^ltffit&[l]S§2 4(d. Mff[ll||3 3*^iHfetL4^ 



inenmH2 4i^ Mi 

C2 6 &S[ttIll{f&*K 2 5±t*LTfcO. ^'-MSI 
28jfTLT, ^■lii»OTFT^7-f>'tt(Cffit!lL^A i 

*?msmwk3 o(i ©jpniK3 33&»6^-f 5>-^"«^- 
^7ic^[iis««3 1 ±jiz^Lxa <o , y-xii^i3 4 

$rl>LT. SEffii)j[IIS§2 4tJ;-5T3liR§ix^li^fi : 
[0028] B«^7Kf|52 2 a«, Wilf 8o<^HW* 

7Kffl«4 ( # i ~# 8 ) fcawsft-cti o , a«ig»Eif^ 
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hmmcomtKmm. (m^i±4 s o-s o oni) tjt^r 
[ o o 2 9 ] in 2 mi m 3 a , 01 t^-r-aMt^sis 

2 aiO#4HPJ^1S«# 1 ~# 8 te*fJ6L/C 8#e9?$lt 

ffi^^3 8**iEa§^TtJ 9 , ^ti j e-tie)&mm<n 

4 2tC«toT|gia§n-&. vs;./^^-f h jS*TH1S&4 2 
Hlft 2 4 t i & 4WHW»*««03aEfc: I^SB L T -JgfO 

sffiSfisoat^isws 3 8 t«aos*r^-«. . - at 

[ 0 0 3 0 ] J&T, ^ ^S H H B ^glWl#«PII to 

arc* 0 , «wws^t»*>HHH3# fc rfj Lxy— h sm 

2 8 ^JI&iIfK S *u -5" tf> y- MBS 2 8 1 |g M § ft & 

flffi^ v — x<t** 3 4 *» tis . El 8 fc&rt x 

BSMI-^^^fi-^- iz^mth z\ t h . z nmft 
* s y-h ffiSt 2 8 £ JI&jSiR L=3r** 6 H K> MtZ t fc 

[003 1 ] EI4 f4, EI 1 t^ffi^iKSMWlEKllII 

2 a, S[SlBi6II|S&2 4, 4cmHr|El» 3 0 , &tfA-y 

2alt 8 OC0JMW*jj*«*# 1 ~# 8 tZfimZtlX iS 

TFTif2 t«Vl 'J •y^XlB^JSrWLTC^. #T 
F TfPH^ 2 <7) K W y£%ABS 1 &<ttfE L , #TFT 
SRT 2 <75$*- h t#flftt#M LT y- MI2 8 $*& 
«U #TFT^2<7)y-Xt#Mftt^aLTy- 
Xfi^fl 3 4 *qftRLT . 

[0032] SHMBS6HIK 2 4(4, HRW&T^-r -f 7' 

HJg&l 7, y7M/y/;^l 2, tfj7JA. y 7 r 14^ 
LT& D , HA^kSC 2 2a coy- Ml 2 8 £tftJ6&C 
auiit*. U>>U HKW=5:iaS^^IB t It 
3r>9, y7 M/y'A^ 1 2 JiJS A". y 7 r 1 4 O^dS 
ORM13 j&JRtt&ifVCtJ 9 , OR0B13 OA7lffl» 
co—* (:y7lU^?« SJ 7JfI^ A71 L , A7J Mo 



Mt-fSIKi^ BW1-BW8 #9Ul-f S J: 0 tz Sr 
otv^. OR0g#13 O-JSSfKfl-s? A* <Ifl(4 , 

*ffl^co#-f-# 1 ~# 8 tttjGt s^tsasittB w 1 

-BW8^A7J§^S. — SiMH?fi^-BWl~BW83^ 

2 (4-ffi LT O N«JBfc =Sr4 . 
[0033] *^Igi6HIg&3 0{4, -Wj:7?f-{ 7" 

W16, y7M/y^^6, 7-yf"IlIS&7, D/ArJ 
y^"-^8, >f >^-^9Sr^TLTi3 0, SSffiMllIK 
2 4 tisiia LT , SltiEttHISS 2 4 1 i -5T mRZtifc 

^fcomm^zmmm^m^ itr. l#>u — jRw^rjRft 
ss^ahs^D, *tw»hi» 3 0 14, iimfi-t^a 

0 , aia.|gif)@i?&2 4 1 «fc h-^wsi^A 5 y^tra 

[0034]A' 7 77^f hMffmiS 1 8(4, SifilEWjUI 
R24£J:fty-h MEiSOjSlR fc RIB L T , #^»'J«^ 

i - # s ffumtimr Lx^-^mmsmm 

[ 0 0 3 5 ] El 5 (4 , ^SiJ3S^ffl«i# 1 ~# 8 £.& if 

i>ymx*foh, H5fc*JV^T, 

(4, i-?o7i~A» > y'^^^^'iBra^i^^T 
y 1^-M.mm^z, ttm-t&<frMm*mm# i — #si*i 

OHzft&t, 1 7 V— AfiJaJ(4 1 6 . 6 msec!: 

^o, y^y^y-rmfflZV&Kt, i6/8«i J )2ms 

[0036] 1 fca=B LTf^BJlt-S . t 

tc*j v , SitBwnuss 2 4 tz x -> x 4ffl3&am&# i 
h tf s wmztixmm*mm# i ^oBtwtwi 

Atjralt i tfc^T , S|g|BIM9»2 4 

1 0#B«T^')Hl^^Sa, ^tLtlSIWLT 

* w»ni8& 3ok tc mmm^m %&&ti 
-f- lt , i^t*^^— Asuiat 2 ~t 5 tffi^-rs8m 
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[00 3 7] 4HW^««#2— #8(C*JVvn4, 1^ 
/7I/-Affli (2msec) -fO;5M 5 y^'-f £> L=$r 

a, -9- y 7 V- A WHS 1 8 ' CtJ V vt 14 . a-was^m* 

^ffii$2&t> f 3<?V^y?^ hdWTLTUft. 

[0038] id L.TK»5*i/saEft^SKtc*J^T 
SHaleO IBS*** 5 mm^M L WUfcO ^ ^;?vAY 

wjsxrt ztztb. my is-j±mm<7)m^mm&m% ft m 

M § S J' f t ^> ^ ^-t - T^Blft^W £> ft 5 . 

[00 3 9] ifc, B*i:fi*V h t3ji^Tmf7lx-A 

HUlBJtfWfll £ M^f" ft ISli^' - v ? 5 >f h tfmr LT ^ ft 
fc» , i wWfti «*MPa1 fc: ts if ft 1M itfae^iES?) 

[0040]^ 3' - X h ^M£Otl (4. MS 
fi^-(4MfI-*§--e& ft i t L < , ^^mi±v h (4T- 

^^^W B ^)JtEgjl«^<, ifc. ffift&i3R 
: , MD«J±^ 'a v yfr tfjEggtBfcWt < ft 



[004 1] ifc, £<9SStfcWfc*iVvc, #4MW^*« 

isSlOV * / ? ^ >f h CO *iTWf PeUf 4*tl 4msec TS) 0 , rs 

*r9<54 F<^iS*r^fBUfc*li#& 1 /4 fc %ft . Ufc**^ 
T, t€*coidtvs-.y^^-< hSrilM*iT-tftJ*^i:|5l 

^oBH*S£W*^ft£tf>t{4, vs;.y^7-f h4»<9» 
flT^JWt^LTffl»«*t>«3R<0 1/4 t*oT 

*t m&t -t ft i t ft . 
[0042] xvvja hcr><mmmstm±. ±ia 



[ o o 4 3 ] act:, f^*fi^»§3iA. mmm^m 

fcov^H6*«HL!3r* I A>Bi^«. H6{4. 
L—AtJ]rB]t 8 ' — tifc:*»WT<95^>f 5y?"£^LT£ 
0. H^±g{4y-Xfi^comfi^llt. *g{4^f'J 

fft^i*# i atf # 2 fctjtts i ft a-4^ sco^'- b 

[0044] t7*7 1/- AfiJfSJtg' tC^^T. 

f^T L H 4MH&Fffif« # 3 fcWJB^" ft * v7?A 

k $ tixmim^- v h *t y - <i s n ft . 
awe, ^r^p—AfiapBTts' <oa"j<^iiBit3&»Jt 

mmizm o ft^# ■flm#v al ,**v-^#«*> 



«^co ^ >f 5 v 7*r4H»SjF«« # 2 t^jE-T ft 

>^v?=?4b mm t . # 4 {znmt ft « 

i«A >y ? ^>f h ^*^T l . ftwm*mm# 2 o^y- 



*& $ ix ft . \2&<rrr7* y v - ASBP^t; a \ xx i> mffi&m 
[ 0 04 5 ] met,z^-t i 31:, n#a^-ffj^^o 

-MaiR{4. ( n - 1 ) Sg^f'M^M^W 1 
*ft^-v h £ffi^fto i3 L>tW»£ffaifcfcJ: 



■t&ttffi £ Lv^^r. BffliWJac7)tl^^(4*iTB#PBl 



;K0jfflW^*fl!*i: iHl^h-Tft i i: ft . LA» 

[0046] ^zx-^mnkntimizti^xte. W6 
£2ftB<vmmcDmiRtmmtzmmMLx, msm? 

tr. 3ffBJaHW>y-M»*j8«?-f ftt^{4, 

#t:^«y- hiafit;f#M$tLfcB»tc*fJEL 
fcB«fi-f-V sig ^S#iitf»#&MOM-r, i^tc4 

o , 1 ff eoBKtoB*fi^ v h iii tutea 
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mmm & fc*>K , ^wim^mmco 1 a com 
m&3 ffSiomm^MiKt mmzwm&i lx & m^. 

[004 7] ifc. *H*0?KBfciSHT:(i. n^S<7) 
^•»lja^I«^^fft'*fI-§-^«*ii^^ , ( n - 1 ) # 

a co^fijsft^«« i ft a costR t mm tfi 3 * 

fclilR&fuSrv*. ( n - l ) #S^fija^M«4<7)^ 
HtB (iUM) kfS) fcHi$tcn#go4HM^ 

fc, .TcDStefcHi i S<50H«*s ( i + 1 ) fr BXJi 
( i + 2 ) ffS<9H*fc HfttSaBW-S £ tti^T 

[0048] mmcoBM2 . mmmm 1 fctswni, 
sv vmB&^^nii a- p^-r & Jt «> , m*ft^'« § ; 

i BSff £ . S»I*ffXI ± 1 fitJ v vr &«B3^t 

<T k t i otlMiS ai^SK^s . 

[0049](?1U(1 H7 (a) t^-Ti 5 fc s n#g 

(O^Wfl^fBWfD -imtR ZftofJ ( n - 

mmcommmifi 1 / 4 gjtfc a -nstf t t, a < , * 

[0050] *}fc, (a) fcjj^- J; 5 fcffif*m#<Z> 
[00 5 1 ] tfz. M7 ( a ) tejj^ttftf^fclfiWT , H 

7(b) tSfiot, n#a»4MW»*«W«o--*Bil 
SWPNrtwtf^as (n-l ) SSoH^frtfOSS^fr 
£>%^£ot,zLXi>&^\ z\cn£o%:mft*ftd k. - 

*»R^t^*«h.* * >f s vrwstvcth tz#>. -&.<k7v 
[0052] mmcrmm 3 . mmmm 1 x« 2 t 



as, mmm^x^^-mbMzmmzumLxm^ 

-2 Srffifig-t^ ; k s6*TS 4 . i d kT«fi£ UfcJKA^: 
-^ii, ffflWft^, &B«^«JB*lS*t--S> i k 

;l-nyt° A -^{i, tfiB^WftiX- -7/i/f^f>7ffl 

[0053] 

S<4. #-9"7"7 l^-AaBIB<7)Wfc: 1^— AMIS 

4i t^fT S ^ 7 -f > OB* Sr — ^SSfK L , -e O— Mil 

affl^>MB«JBtJ&— fttT. f7l-A« 
■0«B*fc:HSL,"Cfl!f*#^»*jitr3t«>, #*k 

t , m&m^mwcommmt) ^±tf s i k * < , ^~ 
xi.s; &m l x mmitt&mM % z> i k **r § 

[ 0 0 5 4 ] a*:, M*fi-t^"B«fi^S^«ffiK 
n f t l x wibb* * $ 6 t;«*t> ^ i k a* 

[0 0 5 5] § fefc, M*lI-^-<7)SttSr7L--AtttCS 
[0056] ifc $ 4, t , n »if P -AMC 

ov^Tco— fSMiR^. ( n - 1 ) # a oy^ry* 7 v—J^M 
Hlttitt*^ <0?>f ycojSKkiai^tTO £ fcteJ: 0 , 

[00 57] Jn^T. -JSaH?*|iIi^fcff 0 7J>Z. 

mm4y<nmzfoh>yti:<ti> ytmmz 

i^$n^cv ^ J: 0 ii?t& £ k &X% h . 

[0 0 58] jn^T. — iSSSHR* R^rtcff 3 7-02:7 
team kii< z\ k s6«T?* 4 . 

[0 0 5 9] nSS«t/7l/- AfigP^O^T 

O-SSfKSr. ( n - 1 ) SlW^l-^Cfc 

[0060] 4^, wa&&mvf^&Nwm&mwz 
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«fc *) . i^gt^MJ a yswxmt Lxmmm 
[0061] ttz. &frMm*mm&. m^wm^m 

[0062] *fc . ^BJtO^B^^aSr^-f Xf -y 
[0063] ^^fS&^SS^ISE^ffl^T 
[0064] § 4. fc, #$&HU(is 

v^t A-y f^n ^Mtl. C t C J; D « m 

- y v b° i - 9 ^WSk-th Z k tfX'% £ . 
[ElB^fipiSrtPJ!] 

[urn a i u . ^wmmmmm. 1 1« *> ?&n& 

[02] 0 2 14 . 3|sJKB<0iai<0JB«i l fcffi £ ^ H H B a 

[ ei 3 ] 03(4. ^mn^mmmm i tfls s ^ B H B a 

[05] 05(4. 3|s5KB<0St«<0JB«[ 1 fcfS * S£ B H B f5l 



it. MA'775^f h0>j5ff<7)?4 Syf&JFCtfJ 5 
[07 ] 17 (a)M(b)il ^mcr>mm<r>& 

it,^^-r^0T-*i>o 

[08] 0 8 i4 . as ^/uoas &»«e t jssaje 
[09] 09 (a) — (c) {4. wmwaiz&v&w 



[010] 01 0 ( a ) Rlf ( b ) (4. TFT-LC 

DRx/cRT<r)^m^^.-tm^mxh^ . 
[011] 0 1 1 (4. mMcoffi&$&mwcomm.$:^ 
•twmmx'i)^. 

[012] 0 1 2 (4 . ffi&<Vffi£km*mW.C0Wsft$:^ 

[013] 0i3i4. m&iDm&mTjkmwcowico—m 

1 H*. 2 TFT. 4 H«ft^ffl@if&. 6 7K 
fy7M/y*X^, 7 7-/f-HIlEg. 8 D/AayK— 
3\ 9RX/14 A'y7T> 12 Ify7M/yX 
7, 13 ORHJg&. 16 ^H^-fv^HUB, 17 
SfiK^-f^EHft, 18 -AV^-f hfMIW[IJS&. 2 0 



B H B ^iSM. 2 2 iaHv?*;!^ 22a Btf^S 



[06] 06(4. ^mcommmm 1 s & ah 



2 4 SESEWMiK. 2 5 SE@f«M. 2 6 
7-'-bh*7-i^IC, 2 8 y- hffilSL 3 0 /KTIE 
iftHSft, 3 1 # 3 FE*&3£&, 3 2V-XF5^fA'I 

c. 3 3 K5KAMfflM. 3 4 y-x^i-fHS. 3 

6A' 7 ?7^, 3 8 &&flKg, 4 0 jg3fcll. 4 2 



[03] 



[08] 
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Vrn Vf 



30 



!( 9 ) 001-296838 (P2001296838A) 



[Ell] [02] [010] 
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24 : ^SiESfrHSfe CfTffi=i*SH) 
30 : *™S*05& (^RibPft) 
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